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We, Ransburg Electro-Coating Corp. 
a corporation incorporated under the laws of 
Indiana, United States of America, of 3939 
West 56th Street, Indianapolis, Indiana, 
United States of America, do hereby declare 
the invention for which we pray that" a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following state- 
ment : — 

This invention relates to the spray coating 
of articles and more particularly to an electro- 
static spray coating system, "it is the gen- 
eral object of this invention to produce new 
and improved spray coating apparatus and 
methods. 

In the specification of copending applica- 
tion No. 30818/60 (Serial No. 865,765) there 
are described forms of electrostatic spray coat- 
ing apparatus in which means are adopted 
whereby 'he danger of electric shock or fire 
hazard, due to s»park ignition of an inflam- 
mable paint solvent vapour, can be avoided. 

The present invention also concerns an 
electrostatic spray coating apparatus having 
improved safety in these respects, and the in- 
vention includes apparatus for electrostatic- 
ally coatinr; an article with liquid coating 
material, comprising an atomising device with 
an exposed charging electrode at its forward 
end, an electneal circuit for impressing a hieh 
voltage on said electrode, said electrical cir- 
cuit being .so responsive to changes in the 
length of the air gap between said electrode 
and the nearest earthed object as to appreci- 
ably reduce :he potential difference between 
said electrode and the earthed object as the 
air gap between them decreases, means for 
feeding liquid coating material to said device 
for atomisation therefrom and charging by- 
said electrude, and a shield of insulating 
material surrounding said charging electrode 
and projecting forwardly thereof a distance 
[Pries 4s. 6</.]f 
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greater than the sparking distance of said elec- 
trode to the nearest earthed object, but sub- 
stantially less than would be the sparking dis- 
tance of said electrode with a similar voltage 
applied by an electrical circuit which is sub- 
stantially unresponsive to changes of air gap. 

The invention also includes apparatus for 
electrostatically coating an article* with liquid 
coating material, comprising an atomising 
device with an exposed charging electrode at 
its forward end, an electrical circuit includ- 
ing a voltage source for impressing a high 55 
voltage on said electrode, said electrical cir- 
cuit being so responsive to changes in the 
length of the air gap between said electrode 
and i he nearest earthed object as to appreci- 
ably reduce the potential difference between 
said electrode and the earthed object as the 
air j;ap between them decreases, means for 
feeding liquid coating material to said device 
for atomisation therefrom and charging by 
said electrode, and a shield of insulating 65 
material surrounding said charging electrode 
and projecting forwardly thereof a distance 
greater than the sparking distance of said elec- 
trode to the nearest earthed object, but sub- 
stantially less than would be the sparking dis- 
tance of said electrode with a similar voltage 
applied by an electrical circuit which is sub- 
stantially unresponsive to changes of air gap. 

A voltage supply circuit which, for the pur- 
poses of thi* specification can be considered 
to be substantially unresponsive to changes 
m length of the air gap between the charging 
electrode and the nearest earthed article is 
described in specification 865,765, and has a 
characteristic in the working range such as 
that which is shown in curve 59a of Figure 4 
of the drawings accompanying that specifi- 
cation. 

Other features and advantages of the in- 
vention will appear from the following des- 85 
cription of ?n embodiment thereof, given by 
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way of example, in conjunction with the 
accompanying drawings in which • 

Figure 1 i s a diagram of the' arrangement 
ot a hand gun, and 

Figure 2 i=> a fragmentary longirudinal sec- 
tion of the atomising and charging head of a 
hand gun. 

The hand held gun which is shown sche- 

oro^i? y - P K 0rt,0n 75 ° f inuring material 
provided with a metal grip portion 76 and 
trigger means 77 for operating a valve which 
controls the flow of liquid coating material 
15 ™ ^ atomizing member 78 is rotatably 
mounted at 'he forward end of the body 75 
inis annular atomising member is preferably 
of insulating material coated with a layer of 
material of high electrical resistivity. * This 
rotating atomising device is charged to a h-«h 

through a circuit having a high effective im- 
%5 «n C ' * n L hlS Case P rov 'ded by resistors 79 
and SO of the order of 500 megohms each 
Hie iesistors are supplied with high voltage 
from a power supply 81 adapted to oro'vide 
an output voltage of the order of 100 kilo- 
V ~ S ' -n r , ex " m P^ in "se, so that high volt- 
age will be established on the edge of the 

30 Sd rhe r ° Ugh thC dr r jit indudfn S the Piston 
xvtw .^""nce layer on the head itself 
witnm the rotating atomising member 78 is 
an inner electrode 82 of insulating material 
also coated with a material that presents™ 
high but finite resistance; in operation this 

of T T^- " ? V0lt3ge intermediate th 
of the atomising device and earth by leakage 
current passing from the annular LmfaiS 
7 \ t0 thl ' S inner eiectr °de 8™and 

40 vhich m°, Ug - 3 V f 3§e dr °PP in 8 resi ^or 83, 
which may nave, for example, a value of the 
order of 10.000 megohms A mn«„^° 
eai .fh f, .u ""-=\' nms - A connection to 

throuch rh™ hC rCSISt0r 83 is completed 
through the electric motor 84 which rotates 

45 t S 1 ' P '"' rtS ^ the f ° rWard end of 
tZh% T Z01 - being earthed through the 
earthed met"! grip 76. The advantages of 

cTear'IfomTh 0 ' thiS Wnd Wi " ^ ™" 
clearly from the prior specification referred 

50 t0 #r\ t0 ' ,Vh ' Ch a " ention is direc ^- 

With the present construction, the rotating 
annular aton.sing member 78 has associate! 
with ,t a very light and compact shield here" 
idcnnfied as S5, and this shield and its re'a 

55 described ^ n ° W be more fui 'y 

Referring now more particularly to Figure 
„ bc secn that the rotating atonisin- 

member 78 ,s tapered on its inner su S 
to a relatively sharp outer edge 78;. Liauid 
lT n l ^ arcdal SUp P |ied th ™Sh the feci 
See" of t 5r s 3 thin fi ' m ° n the inner sur- 
face of the rotating member to the edge 7S-: 
where ,t is electrostatically atomised. The 
high potential atomising and charging fHd 
to at this edge is created fn part by the ^vokage 



differential between this edge and the eanhed 
coatcd ; ««d in part by the p? ten 
ual drop between this edge and the edge 82a 
of Jie inner counter- electrode. Potential is 
de J T ered » 'he. Wghly resistive (but si ghtly 70 
conductive) coating on the outer surface of the 
atomising member 7S by a small metal Fnger 
or brush 87 which makes contact with lis 
conducts film during rotation of the mem- 

The electrical function of the parts des- ^ 
cribed above will appear from a co£i£raSn 
of Speafication 865,765. At normal air glp 
spac.ngs, for example about 8 inches, bemfeS 

afso CdSe 78a ' Whkh in this ™* "s 80 

also the charging electrode, and the nearest 

rfdelne'd o " ^ ^ ^ 
art designed to maintain a specified potential 

for example of the order of 80 kilovolts at the 
atomising ed«c but a decrease in the air gap 85 
results in a reduction of the ootential at the 
atomising edge, to the. extent that any spa rk! 
.ng or other electrical discharge from the 
cnXff '"I bC , br0Ugin t0 an orfer o?only 

?nc*„ a w m !engthj and 50 weak « to be 90 
incapable of causing discomfort to personnel 

" used T %t™ i nfla ™ble PauJ solvent 
is used Electrical circuits so designed are 
Suite different from those convention^ usld 

tan a ,y 3t de C T*? g SyStGmS whkh are ^- 95 
char™ llnJc °l ™ y P 0K ntial-reducing 
characteristics, such conventional circuit! 

ZlZIZtV^ C °? neCti ° n 0f the «SJ 
re", ?Lh th ° hlgh V , o!tage terminal of a well! . 
inl £ * F ° Wer P l ck t0 *ai«ain the atom s- 100 
£ 5 aU d£ a " 3 f , Substan ti a % constant vokage 

surro'ndl ,ie rh C °" ten ?P !ated by this invention 
7 U / ° n 7 th - atomising and charging edge 105 
ditaS^K"^ f0rwardJ y thereof a § small 
a tance which is greater than the sparkine 
distance between the atomising edg» and the 

fcrwfrH,^'^ ° b, ' eCt ' but wbstaStialS less 
forward y than would be the sparking distarc- 1 10 
n. • ?u eIettrnde at a similar voltage but sud 
Sv dJvo"^•p Ctn ' Ca, C, ^ Cuit Which is »osS5: 
S ■ >th t 1 P , CtenUa rSducing characteris- 
tiwS. su.ii as a conventiona transformer anH 
vacu:,m rectifier circuit, and may be with a 115 
series resistance, such as 10 megohms which 
at the small currents concerned caSs' only J 
small voltage drop at the cutout. * 
. me comb.nation with the potentir.l-redtir 
mg circuit enables the satisfactor? u e of a " 1'0 
h . , shorter ^ield than would otherwise be 

The shield S5 is here shown as carried bv 
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ine edge, and need project but little forwardly 
nf -he ed-e. It is our belief that the pre- 
sence of the inner counter-electrode provided 
bv the member S2 permits the shield to be 
brou-ht very close to the atomising edge 
without detecting from the quality of the 
electrostatic atomisation; but whatever the 
reason may be, we find that in the type of 
hand held atomising device here illustrated, 
the shield can be within half an inch of the 
atomising edge. The shield here shown 
still exerts a very desirable compressing effect 
on the exterior 'diameter of the pattern, and 
minimises the thin fringe of somewhat drier 
spray particles which would otherwise sur- 
round the desirable portion of the spray pat- 
tern, without in any way detracting from the 
qualitv of atomisation. 

Moreover, we have found that by providing 
the shield with an inwardly extending back 
portion here identified as 856, leakage cur- 
rents from the metal finger or brush 87 are 
greatly reduced, and it as well as the atomis- 
ing edge are shielded from accidental unde- 
sired contacts. In a high impedance hand 
held atomising device of the kind here des- 
cribed, we find that the presence of this shield 
portion around the metal connector finger or 
brush 87 results in as much as 5 KV higher 
atomising voltage at the atomising edge 78a. It 
will thus be seen that the shield 85, particularly 
in combination with an atomising and charg- 
ing device ot the general character described, 
and illustrated, provides good mechanical pro- 
tection, desirable reduction in external dia- 
meter of the pattern without reducing the 
quality of the electrostatic atomisation, and 
shields the h ush connection in a manner im- 
proving transfer of voltage to the atomising 

e ^ge. , 

While we have shown and described cer- 
tain embodiments of the invention, it is to be 
understood that it is capable of many modi- 
fications. 



45 WHAT WE CLAIM IS: — 

1. Apparatus for electrostatically coating 
an article wth liquid coating material, com- 
prising an atomising device with an exposed 
charging electrode at its forward end, an 

50 electrical circuit for impressing a high voltage 
on said electrode, said electrical circuit being 
so responsive to changes in the length of the 
air gap between ^aid electrode and the nearest 
earthed object as to appreciably reduce the 

55 potential difference between said electrode and 
the earthed object as the air gap between 
them decreases, means for feeding liquid coat- 
ing material to said device for atomisation 
therefrom and charging by said electrode, and 

60 a shield of insulating material surrounding 
said charging electrode and projecting for- 
wardly thereof a distance greater than the 
sparking distance of said electrode to the 
nearest earthed object, but substantially less 



than would be the sparking distance of said 
electrode with a similar voltage applied by 
an electrical circuit which is substantially un- 
respoasive to changes of air gap. 

2. Apparatus for electrostatically coating an 
article with liquid coating material, compris- 
ing an atomising device with an exposed 
charging electrode at its forward end, an 
electrical cin-uit including a voltage source 
for impressing a high voltage on said elec- 
trode, said -lectrical circuit being so respon- 
sive to changes in the length of the air gap 
between said electrode and the nearest earthed 
object as to appreciably reduce the potential 
difference between said electrode and the 
earthed objec as the air gap between them de- 
creases, means for feeding liquid coating 
material to said device for atomisation there- 
from and charging by said electrode, and a 
shield of insulating material surrounding said 
charging electrode and projecting forwardly 
thereof a distance greater than the sparking 
distance of said electrode to the nearest earthed 
object, but substantially less than would be 
the sparking distance of said electrode with 
a similar voltage applied by an electrical cir- 
cuit which is substantially unresponsive to 
changes of air gap. 

3. An apparatus in accordance with claim 1 
and comprising an atomising and charging 
gun i dap ted to be connected to a high voltage 
supply for establishing an appropriate work- 
ing voltage on said charging electrode, said 
gun including a current path, fcrming part of 
said electrical circuit, between a point for con- 
nection to said supply and the charging elec- 
trode, said path including means to^ ensure 
the desired potential reduction of said elec- 
trode when the gun is connected to a 
supply the voltage output of which, of 
itself 'would be substantially unresponsive to 
changes of air gap. 

4. "Apparanis in accordance with any of the 
preceding claims, wherein the charging elec- 
trode is a rotating atomising head. 

5. Apparatus in accordance with claim 4, 
wherein the rotating head is constructed of 
insulating material having on one of its sur- 
faces a layer of material which presents a 
high electrical resistance in said electrical 
circuit. 

6. An apparatus in accordance with claims 
4 or 5, wh^ein said atomising head has a 
substantial^ circular edge from which coat- 
ing material is atomised and charged. 

7. An apparatus in accordance with claim 
6, wherein* said head includes a counter elec- 
trode disposed radially within said circular 
edge. 

8. Apparatus in accordance with any of 
claims 4 to 7, wherein said shield is mounted 
on and rotates with said rotating head. 

9. Apparatus in accordance with any of 
claims 4 to 8, wherein said electrical circuit 
includes a stationary conductor in rubbing 
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